Periodontitis causes various diseases, including arterial sclerosis, cardiac infarction, diabetes, aspiration pneumonia, and tooth loss, all of which lower the quality of life of individuals. Risk factors of periodontitis include a lack of oral care and low secretion of saliva due to stress, accompanied by excessive activity of the sympathetic nervous system and low secretion of serotonin and melatonin. Serotonin may improve the ability of individuals to manage stressful events, while melatonin may enhance the regeneration of tooth tissues. Saliva contains melatonin, epidermal growth factor, and nerve growth factor. The production and secretion of serotonin and melanin involve epigenetic mechanisms, i.e., gene expression resulting from chemical responses with genome sequences. Warm-hearted maternal attitudes to babies during infancy and a positive lifestyle, including a well-balanced diet, moderate aerobic exercise, and a purpose in life, as well as warm-hearted human relations, may also improve the ability of individuals to manage stressful events. This improvement in stress management may be linked to beneficial epigenetic alterations that promote the secretion of sufficient amounts of serotonin and melatonin, which may in turn contribute to the prevention and treatment of periodontitis and the regeneration of tooth tissues.
Introduction
Periodontitis causes various diseases, including arterial sclerosis, cardiac infarction, diabetes, aspiration pneumonia, and tooth loss, all of which lower the quality of life (QOL) of individuals (Dhadse, Gattani, & Mishra, 2010; Ferreira, Dias-Pereira, Branco-de-Almeida, Martins, & Paiva, 2017; Martinez-Herrera, Silvestre-Rangil, & Silvestre, 2017) . Risk factors of periodontitis include smoking, low secretion of saliva, and a lack of oral care, such as insufficient tooth brushing (Sakai, 2016) . The autonomic nervous system, which is involved in the secretion of neurotransmitters and hormones, regulates the secretion of saliva (Ishida, 2016; Reece, Urry, Cain, Wasserman, Minorsky, & Jackson, 2011) . Stress, i.e., excessive activity of the sympathetic nervous system, often causes a reduction in the secretion of saliva (Sakai, 2016) . Saliva contains important components, such as melatonin, epidermal growth factor (EGF), and nerve growth factor (NGF) (Obana-Koshino, Ono, Miura, Sakai, Uchida, Nakamura et al., 2015) . Due to its components, saliva has various functions, including in tooth development (Kabasawa, 2017; Obana-Koshino et al., 2015) , bone induction (Kabasawa, 2017) , enhancement of swallowing, maintenance of the appropriate balance of oral bacteria, immune function, and tissue repair (Reece, Urry, Cain, Wasserman, Minorsky, & Jackson, 2011; Sakai, 2016) . The term epigenetic refers to gene expression due to chemical responses on deoxyribonucleic acid (DNA) without changes to the genome sequences, e.g., DNA methylation, DNA demethylation, and histone modulation (Reece, Urry, Cain, Wasserman, Minorsky, & Jackson, 2011; Tajima, 2013) . Recently, research in dental medicine has been focused on the functions of serotonin (5-hydroxytryptamine; C 10 H 12 N 2 O), which is a neurotransmitter (Ota, 2013) , and melatonin (N-acetyl-5-methoxytryptamine; C 13 H 16 N 2 O 2 ), which is a hormone, from the viewpoint of epigenetics (Obana-Koshino et al., 2015; Yeh, Lin, Yang, Yang, Su, & Yang, 2016) . Importantly and interestingly, epigenetic variations can be inherited and are reversible by external factors and individual experiences (Kubota, 2016) . Therefore, changes in lifestyles may contribute to the prevention and treatment of periodontitis and the regeneration of tooth tissues (Kubota, 2016) .
Positive maternal attitudes to infants (Ota, 2013) and a positive lifestyle, including a well-balanced diet, moderate aerobic exercise, and a purpose in life (PIL)/ikigai (Ishida, 2014; Ishida, 2016) , contribute to improving the ability of individuals to handle stressful events. The term PIL comes from existential philosophy, and the term ikigai is a Japanese word similar to PIL that has been used since ancient times in Japan. The intensity of PIL/ikigai can be measured by the Purpose in Life Test, which is used for psychological evaluations (Sato, Tanaka, Saito, & Chiba, 1998) . PIL/ikigai reflects the function of the prefrontal cortex (PFC), and it is ever-evolving in humans and contributes to human prosperity. PIL/ikigai is related to the intrinsic and natural need for humans to establish a meaning for life, i.e., what makes life worth living, which every person ponders at some point of their life (Ishida, 2014; Ishida, 2016) . Psychology
In summary, the prevention and treatment of periodontitis and the enhancement of tooth tissue regeneration may depend on the accumulation of positive experiences. Therefore, in this study, the author proposes from the viewpoint of epigenetics that positive maternal attitudes and a positive lifestyle may contribute to the prevention and treatment of periodontitis and promote tooth tissue regeneration, leading to a higher QOL.
Prefrontal Cortex, Neurotransmitters, and Hormones
The PFC consists of a network of nerve cells, i.e., the neuronal network, and the electric signals in neurons and the chemical substances, called neurotransmitters, in synapses contribute to the communication of information (Ishida, 2016; Nolen-Hoeksema, Fredrickson, Loftus, & Luts, 2014; Reece, Urry, Cain, Wasserman, Minorsky, & Jackson, 2011) . The PFC connects with other brain areas, such as those related to motor, exercise, visual, hearing, and memory functions (Ishida, 2016; Nolen-Hoeksema, Fredrickson, Loftus, & Luts, 2014; Reece, Urry, Cain, Wasserman, Minorsky, & Jackson, 2011) . The functions of the PFC include the integration of information coming from other areas of the brain, planning, decision-making, inference and imaging, and the establishment of human relations (Ishida, 2016; Nolen-Hoeksema, Fredrickson, Loftus, & Luts, 2014; Reece, Urry, Cain, Wasserman, Minorsky, & Jackson, 2011) . In addition, the maturity of a person depends on PFC function (Ishida, 2016; Nolen-Hoeksema, Fredrickson, Loftus, & Luts, 2014; Reece, Urry, Cain, Wasserman, Minorsky, & Jackson, 2011) .
Cognition and emotion, which are associated with neurotransmitters and hormones, are indicators of welfare, i.e., positive emotions and cognition are associated with successes, while negative emotions and cognition are associated with failures in adapting to changing environments. In this paper, serotonin and melatonin will be discussed mainly in terms of their roles in positive and negative emotions and cognition. Serotonin is a neurotransmitter that is involved in homeostatic regulation and it facilitates prefrontal inhibition, i.e., serotonin modulates emotions by regulating the secretion of other neurotransmitters (Kabasawa, 2017; Ota, 2013) . Serotonin is synthesized from tryptophan, which is an essential amino acid that is obtained from food, and secreted from various organs. Melatonin is involved in regulating the circadian rhythm, free radical scavenging, anti-oxidation, the immune system, anti-tumor activity, such as the inhibition of tumors, the generation of new vascular networks, DNA repair, body temperature, and bone induction activity, such as tooth development (Kabasawa, 2017; Obana-Koshino et al., 2015) . Melatonin is secreted not only from the ovary, gastrointestinal tract, bone marrow, and lymphocytes, but also from the salivary gland (Obana-Koshino et al., 2015) . Additionally, vitamins and minerals act as enzymes that enhance chemical responses (Ishida, 2016 
Epigenetic Regulation by Serotonin and Melatonin
Generally speaking, DNA methylation contributes to gene repression, while DNA demethylation contributes to gene expression (Obana-Koshino et al., 2015; Ota, 2013) . Histone acetylation contributes to the transcription and translation of DNA (Obana-Koshino et al., 2015; Ota, 2013) . As described in the Introduction section, epigenetic variations are inheritable and reversible (Kubota, 2016) . In addition, epigenetic alterations are influenced by numerous other chemical reactions (Ota, 2013; Obana-Koshino et al., 2015) .
Serotonin and the Ability to Manage Stressful Events
Serotonin can improve resistance to stress, the process of which may depend on the following chemical response (Ota, 2013) . Increased levels of serotonin induce the expression of NGF-derived protein A, which decreases the level of DNA methylation on the promoter of the glucocorticoid (GR) receptor gene and promotes histone acetylation (Ota, 2013) . As a result, GR receptor expression increases. GR is a steroid hormone that is secreted from the adrenal cortex. It is involved in the new production of sugar, and contributes to emotional stability. As a stress hormone, GR confers a higher resistance to stress. Decreased serotonin levels result in lower GR receptor levels, and contribute to decreasing stress tolerance (Ota, 2013) .
Melatonin and the Regeneration of Tooth Tissues
Saliva contains melatonin, EGF, and NGF. Melatonin promotes bone induction activity, which induces mesenchymal stem cells to differentiate into bone-formation cells in places where bone does not exist (Kabasawa, 2017) . Additionally, melatonin contributes to anti-aging mechanisms through the restoration of cranial nerves, which can help prevent or treat Alzheimer disease and dementia (Obana-Koshino et al., 2015) . According to the functions and chemical structure of melatonin, melatonin may contribute to histone acetylation, which leads to the transcription and translation of genes (Yeh, Lin, Yang, Yang, Su, & Yang, 2016) . EGF is involved in regulating cell growth and proliferation, while NGF is involved in the extension of the axis cylinder of nerves, the induction of neurotransmitter synthesis, and the maintenance of nerve cell functions, i.e., restoration of cells after cell damage (Obana-Koshino et al., 2015) . Therefore, saliva containing melatonin, EGF, and NGF may contribute to the regeneration of tooth bone, gingiva, and dental pulp.
Experiences Influencing Positive Epigenetic Alterations
Recent studies have shown that a well-balanced diet, which takes into consideration the importance of organic foods, moderate aerobic exercise, and PIL, can improve the ability of individuals to manage stressful events (Ishida, 2014) . In contrast, an unbalanced diet, lack of exercise, and lack of PIL decrease the ability of individuals to manage stressful events. PIL, which reflects the function of the PFC, develops through warm-hearted human relations, successes with goals set Psychology by individuals themselves, and sufficient exposure to natural surroundings. Previous studies have indicated that individuals who experienced warm-hearted human contact with their mother as an infant had a better ability to manage stressful events as adults, while those with negative contact with their mother had a lower ability to manage stressful events (Ota, 2013) . Positive maternal attitudes during infancy and a positive lifestyle are associated with the well-balanced synthesis and secretion of neurotransmitters, hormones, and vitamins. In particular, the sufficient secretion of serotonin and melatonin from not only the ovary, gastrointestinal tract, bone marrow, and lymphocytes, but also from the salivary gland may contribute to positive epigenetic alterations. In contrast, negative maternal attitudes and a negative lifestyle contribute to the unbalanced synthesis and secretion of neurotransmitters, hormones, and vitamins. As such, positive maternal attitudes and a positive lifestyle may help prevent periodontitis and promote the regeneration of tooth tissues. Nonetheless, habitual oral care is also important for preventing periodontitis.
Limitations and Future Studies
The limitations have not been clearly defined. Therefore, future studies are required to obtain more details and empirical evidence on the relation between experiences and epigenetic alterations, the roles of neurotransmitters, hormones, vitamins, minerals, and light catalysts, such as sunlight, and the effects of hydroxymethylcytosine on the process of DNA demethylation (Tajima, 2013) .
Conclusion
Serotonin may contribute to a better ability to manage stressful events via growth factors. Saliva, the secretion of which is regulated by the autonomic nervous system, contains melatonin and growth factors, and melatonin may enhance the regeneration of tooth tissues with the help of various growth factors.
Warm-hearted maternal attitudes during infancy and a positive lifestyle, which includes a well-balanced diet, moderate aerobic exercise, PIL, and other warm-hearted human relations, may increase the secretion of serotonin and melatonin in saliva. Increased secretion of serotonin and melatonin may contribute to a better ability to manage stressful events, and may enhance the prevention and treatment of periodontitis and the regeneration of tooth tissues.
Contents of the Present Study
The contents of the present study, including the relation between serotonin, melatonin, and improved stress tolerance, have been published in a different journal, Psychology (Ishida, 2016) .
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